Discriminative stimulus properties of methyl 6,7-dimethoxy-4-ethyl-beta-carboline-3-carboxylate (DMCM), an inverse agonist at benzodiazepine receptors.
Rats (N = 8) were trained to discriminate the stimulus properties of the potent benzodiazepine (BZ) receptor inverse agonist methyl 6,7-dimethoxy-4-ethyl-beta-carboline-3-carboxylate (DMCM) from saline in a two-lever operant task. The initial training dose of DMCM was 0.4 mg/kg at which the discrimination developed slowly; increasing the dose to 0.8 mg/kg resulted in rapid acquisition. However, since convulsions eventually developed during further training (sensitization), the training dose was finally individualized below the convulsive threshold (0.4-0.7 mg/kg). The DMCM cue was mimicked by FG 7142 (10 mg/kg), a non-convulsant anxiogenic beta-carboline, by pentylenetrazol (20-30 mg/kg), and by the GABA antagonist bicuculline (2 mg/kg). The DMCM cue was not, or marginally, blocked by diazepam (2.5 mg/kg) or pentobarbital (10-15 mg/kg). Furthermore, the BZ receptor antagonists CGS 8216 (2.5 mg/kg), ZK 93426 (20 mg/kg), and Ro 15-1788 (20-80 mg/kg) also did not, or only marginally, block the DMCM cue. However, the receptor antagonists (alone) substituted for DMCM although Ro 15-1788 was less effective. The partial BZ receptor agonist ZK 91296 (25 mg/kg), which is structurally similar to DMCM, blocked completely the DMCM stimulus effect. THIP (4 mg/kg) did not block the DMCM cue. To explain these results, we suggest that the repeated DMCM treatment, necessary for maintaining the discrimination, shifts the balancing point ("set-point") for positive (i.e., BZ-like) agonist efficacy versus inverse agonist efficacy, towards inverse action. This hypothesis was supported by the finding of an enhanced ability of GABA to reduce 3H-DMCM binding to cortical neuronal membranes of animals treated chronically with DMCM in a regimen similar to that used to maintain the DMCM discrimination. Furthermore, this treatment did not affect baseline 3H-DMCM binding, baseline or GABA stimulated 3H-diazepam binding, or 35S-TBPS binding (to chloride channels).